Abstract. As our global interdependence grows, understanding how culture affects trust and how we can manage trust in intercultural relations is imperative. However, relatively few studies have focused on the relationship between trust and culture, and little of this work examined multiple trust phases sequentially to reveal the dynamics of trust over time. This research examined how the cultural differences of self-construal (individualistic vs. collectivistic) moderates the relationship between trust violation magnitude and trust change in two post-violation phases: trust dissolution and trust recovery. We adopted an economic game methodology, the Investment Game, which allows repeated measures to examine trust dynamics. The results revealed a joint effect of selfconstrual and trust violation magnitude on the dynamic of trust changes. Implications for intercultural negotiation will be discussed.
Introduction
Trust has long been a focal interest in social sciences and linked to a myriad of socialpsychological phenomena. It has been shown to facilitate interpersonal relationships [1] , cooperation [2] , teamwork [3] , and leadership [4] . Furthermore, scholars view trust as a driving force in conflict de-escalation [5] , a foundation for democracy [6] , and a key driver of national economic well-being [7] .
Moreover, as our global interdependence grows, interpersonal and institutional relations frequently cross national and cultural boundaries. However, there are surprisingly few empirical studies on trust in relation to cultures ( [8] ; for notable exceptions, see [9] , [10] ). In fact, it is estimated that over 90% of psychological research is conducted on less than 30% of the world population [11] . Understanding how culture affects trust is critical. It is unlikely that the trust process is universal, especially when many fundamental psychological phenomena have been shown to exhibit cultural specificity [12] . The first goal of this research project, therefore, was to examine how culture, in combination with situational factors, affects the trust process dynamically. 
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In addition to a lack of understanding on culture and trust, the trust literature is also limited by its predominant focus on trust building [8] . There has been a growing concern about the prevalence of trust violations [13] , [14] but little is known about their impact on relationships. The second goal of our study was to focus on the two trust phases after violations, namely trust dissolution and trust recovery. Trust dissolution refers to a period when, after trust violations, trustors decide to lower their trust in trustees, and trust recovery occurs when trust stops declining after violations and starts to rebound [15] .
Despite the recognition of multiple trust phases in the literature, existing research tends to be phase-specific, examining one trust phase at a time [15] . We argue that such a narrow focus provides only a snapshot of the trust process as it naturally occurs. Interactions between individuals are continuous, and the isolation of a single trust phase cannot provide a holistic picture of how trust patterns unfold over time. For example, after a violation, trust may plummet initially but rebound with repeated interactions [15] . Thus, the third goal of our study was to examine trust dissolution and trust recovery sequentially.
In sum, to begin to fill the theoretical and empirical void in trust literature, our research 1) examines the impact of culture on trust in conjunction with a situational variable, 2) focuses on the trust after violations, and 3) measures trust continuously in trust dissolution and recovery to reveal its dynamics after trust violations. Further, we believe that the fluctuation in trust across phases is influenced by situational factors, cultural differences, and interactions between these factors. For example, the magnitude of trust violations is expected to affect trust dynamics, with large violations leading to faster trust dissolution and slower trust recovery than small trust violations. However, these trust patterns are also expected to differ across cultures and, as we discuss below, cultural factors are expected to interact with the magnitude of violations. To achieve these three goals of our research project, we adopted the paradigm of the Investment Game (IG) [16] . The IG collected repeated measures that allow longitudinal modeling to reveal the nonlinear and dynamic nature of trust.
Trust Violations
The inclusion of trust violation in examination of trust dynamics is imperative, as the act of trusting implicitly accepts future uncertainty and risk [9] , [15] , [10] . In fact, the very conditions that foster trust, and the existence of trust itself, allow for malfeasance [17] .
Trust violations vary in their degree; a delay in returning a book is clearly different from failure to keep a marriage vow. Small transgressions, therefore, should not have the same impact on trust changes as large breaches of trust. For example, Tomlinson, Dineen, and Lewicki [18] found the magnitude of a violation moderated the relationship between the estimated likelihood of future violations and trust recovery. While it is reasonable to expect that large trust violations will lead to faster trust decline and slower trust recovery than small violations, a key question is how cultural influence affects this trust pattern. Thus, our research project examined the moderating effect of culture on the relationship between violation magnitude and trust dynamics.
The Relationship between Trust Violation and Self-Construal
In this research project, we examined the interplay between trust and culture through the construct of self-construal. Individuals have divergent views about the self and others [19] . Markus and Kitayama [12] proposed that people with individualistic selfconstrual endorse "a conception of the self as an autonomous, independent person" (p. 226). This conceptualization of the self is dominant in the West. In contrast, people in Asian and Middle Eastern cultures tend to have collectivistic self-construal and view "the self. . . not as separate from the social context but as more connected and less differentiated from others" (p. 227).
Therefore, trustors with collectivistic self-construal should, generally speaking, identify with their trustees more than do trustors with individualistic self-construal. Social identity theory asserts that when individuals identify with another, they are motivated to maintain positive perceptions of the person to maintain high self-esteem [20] . This motivation, combined with the higher level of trustworthiness individuals perceive from people with whom they identify [21] , should prompt collectivistic trustors to be more tolerant toward minor trust violations and restore trust more easily than individualistic trustors.
Hypothesis 1: After small trust violations, collectivists will experience slower trust decline and faster trust recovery than individualists.
With large trust violations, however, we propose that the pattern would be reversed. Because of their deeper identification with their social context, it may be more difficult for collectivists to overcome large trust violations than individualists. Evidence of the "black sheep effect" [22] has demonstrated that, when identified others exhibit major shortcomings, people can have low tolerance of the failings and engage in denigration of these individuals. This black sheep effect is the strongest when individuals closely identify with others [23] , such as a trustor with collectivist self-construal. The combination of large violations and collectivistic self-construal, therefore, should lead trust breaches to be even more personally relevant to collectivistic trustors. Consequently, collectivistic trustors would attempt to distance self from the betrayer more by considerably decreasing their trust to another and take longer to recover from the damage of large violations than individualistic trustors.
Hypothesis 2: After large trust violations, collectivists will experience faster trust decline and slower trust recovery than individualists.
Methods
Design and Participants
The study employed a 3 x 2 design, examining the processes in which trust violations (large vs. small vs. control) and self-construal (collectivistic vs. individualistic) affect trust dissolution and trust recovery among student samples [24] . A total of 69 students in a large, public university participated in the study. Of these, 29% were male and 71% were female. Additionally, 15% were White, 10% were Asian American, 55% were African American, and 20% were Hispanic. The mean age was 19.67 (SD=1.35).
Apparatus and Procedure
We conducted laboratory experiments using a variant of the Trust Game, the Investment Game (IG) [16] , to measure trust. The IG is ideal for our study for a number of reasons. First, the design of IG affords social exchanges that mirror realworld interactions. Second, the structure of IG allows examination of how trust violations affect trust changes. Finally, an iterated IG [25] is suitable in examining nonlinear attitudinal changes because it permits repeated measures of trust.
In each experimental session, participants played 19 rounds of IG on computers in individual rooms. The number of rounds, determined in the pilot studies, balances the time per round and the total number of rounds necessary to observe the nonlinear and dynamic trust changes. Upon starting the experiment, participants were informed that they will engage in multiple rounds of brief interaction with another participant. In actuality, participants played the IG with the computer-programmed partner. Appendix A described the game structure and specific steps involved in details. Participants filled out a self-construal scale after completing the IG.
Measures
Two measures of trust, behavioral and attitudinal, were collected at each round during the game. The behavioral measure of trust was represented by the number of coins participants allocated to the partner and the attitudinal measure was assessed through a single item "how much do you trust the other player?" on a 7-point scale (1 = not at all, 7 = completely). Self-construal was measured using the scale of independent and interdependent self-construal [26] . On a 7-point scale (1 = strongly disagree, 7 = strongly agree), 24 items measured the extent to which participants have independent versus interdependent self-construal. A sample item was "I enjoy being unique and different from others in many respects." The alpha for this scale was .71.
Results
All data analyses were conducted using the R software environment for statistical computing [27] and the nlme package [28] . Specifically, we applied growth modeling [29] to analyze the data, a common method in longitudinal data analysis. Furthermore, we conducted a mixed effect model, setting rounds, violations magnitude, and collectivistic self-construal as fixed effects while allowing for within-individual random variation in slopes associated with rounds of the IG. The model included 2 levels. The higher level consisted of individuals' collectivistic self-construal and their attitudinal and behavioral measures of trust, while the lower level consisted of rounds. Our random coefficient model (RCM) following the recommended procedures [30] .
Our results showed that a significant three-way interaction effect of time (as rounds), violation magnitude, and levels of collectivistic self-construal affected the amount of coins participants allotted to their programmed partner (b=-0.68, t(1238)=-1.97, p<.05). Supporting Hypothesis 1, collectivistic trustors displayed slower trust dissolution and faster trust recovery after small trust violations than individualistic trustors. In contrast, collectivistic trustors displayed faster trust dissolution and slower trust recovery after large trust violations than individualistic trustors. This pattern supported Hypothesis 2. 
Discussion
Prior research has conceptualized the trust process as consisting of three distinct phases [15] . In the present study, we focused on trust dissolution and trust recovery. In addition, we investigated whether the cultural differences of collectivistic and individualistic self-construal interacted with the situational factor of trust violation magnitude on these two phases. Results from the discontinuous growth modeling revealed a significant three-way effect among rounds, self-construal, and magnitude of trust violation. Further, supporting our hypotheses, we found that collectivistic trustors display divergent patterns of trust dissolution and trust recovery depending on the magnitude of trust violations. After small trust violations, collectivists showed slower trust decline and faster trust recovery than individualists. In contrast, after large trust violations, collectivists showed faster trust decline and slower trust recovery than individualists. In other words, compared to individualistic trustors, collectivistic trustors tend to allow more latitude for small trust violations but were less flexible with large trust violations. The results with large violation indicated an existence of the black sheep effect among collectivistic trustors, exhibiting low tolerance toward large trust violations and engaging in more negative behaviors toward the ingroup members who committed the large trust violations.
The contributions of our study are three-fold. First, in response to concerns about little research on trust violations [8] , the present research focused on the trust process after violations. Second, our study was among the first to examine multiple trust phases sequentially. The findings support the notion that trust is dynamic, as suggested by other scholars in the field [15] . Finally, our study included both the cultural variable of self-construal and the situational variable of trust violation magnitude as antecedents of trust changes. The results on joint effects of the cultural and situational variables suggest that researchers need to take both factors into account to fully explore the complexity of trusting relationships. Future research should examine additional situational factors such as time pressure, accountability, and the nature of the group (e.g., friend versus stranger) along with cultural factors to predict the dynamical nature of trust.
Both trust and culture are increasingly important in determining our societal wellbeing. We believe that a dynamical approach to trust processes, combined with rigorous and appropriate methodology, will provide scientists better understanding of this important construct and make an impact on our field and our global community.
